###### Strengths and limitations of this study

-   This study has a cross-sectional design that does not allow cause-and-effect inference.

-   The use of a questionnaire to assess the level of physical activity did not allow a more robust assessment.

-   We highlight the random sample, as well as the sample size of older adults, and the control of the variables by confounding factors in the analyses between physical activity and health-related quality of life.

-   The evaluation of physical activity addressing different domains in older adults and considering the different domains of health-related quality of life is a strength of the study.

-   It is worth noting the collection and storage of data through electronic devices to minimise errors during data export and tabulation, which are complex tasks in a population study.

Introduction {#s1}
============

Insufficient physical activity (PA) is among the top 10 health risk factors[@R1] and is the fourth cause of mortality in the world.[@R2] In 2015, non-communicable chronic diseases accounted for 70% of deaths globally, with 78% of these deaths occurring in countries with low and medium socioeconomic status.[@R3]

The benefits that regular PA can provide are well established, and yet the global pandemic of insufficient PA remains.[@R4] Benefits promoted by PA can be explored through different domains: (1) work/occupation, comprising PAs performed in the work environment or in domestic activities or gardening; (2) leisure time, corresponding to activities in the off-work time and in regard to active commuting by cycling or walking; and (3) sports practices/gym, comprising PAs performed in sports modalities or physical training. In this sense, there are some factors that can influence the prevalence of physically active people in each of the domains, such as cultural and demographic issues, as well as sex and chronological age.[@R5]

Both physical health and mental health influence quality of life, which is understood as a subjective and multifactorial parameter.[@R7] Health-related quality of life (HRQoL) includes different domains in relation to how individuals feel about their experiences, involving perceptions of physical and psychological health, functional and social aspects, and general condition of life, making it an important part of any clinical examination.[@R8] Some studies affirm that physically active individuals are more likely to present better quality of life[@R10] and/or better HRQoL parameters.[@R12] However, little is known about this relation when these two variables (PA and HRQoL) are analysed, separated by different domains. Studies carried out in Brazil with older adults considering this issue used the total PA measure.[@R10]

Currently, the older adult population is the fastest growing segment in the world.[@R16] In Brazil, the estimation is that the older adult population, composed of 14 million people in 2010, will be around 70.5 million people by 2060,[@R17] and it is known that the more chronological age increases, the less physically active people become.[@R18] Thus, the physiological and cognitive declines that occur naturally during the ageing process can be aggravated when individuals adopt lifestyle habits with insufficient PA,[@R19] affecting general health and HRQoL.

Evaluation and continuous monitoring of PA by domains can help in the execution of interventions to promote PA more effectively. It is unclear in the literature whether the PA level of older adults, separated into each of the PA domains, is associated differently with HRQoL, or if this relationship is independent of confounding variables such as gender, age and socioeconomic status, since these variables may be related to quality of life[@R20] and PA.[@R22]

Thus, the objective of the present study was to analyse the different domains of PA practice and possible associations with HRQoL in older adults.

Methods {#s2}
=======

Sample calculation {#s2a}
------------------

This is a cross-sectional study composed of older adults of the city of Presidente Prudente, Brazil. Presidente Prudente is located in the western region of the state of São Paulo, Brazil, with a Human Development Index (indicator of human development level, ranging from 0 (poor) to 1 (better)) of 0.806 and approximately 207 610 people.[@R23] Considering that the prevalence of HRQoL in different domains is not consensual in the literature and a previous pilot study was not carried out, a prevalence of 50% for unknown binary outcome was used, which is considered as a conservative solution and maximises the sample size for a common outcome in epidemiological descriptive studies.[@R24] Thus, a tolerable error of 5% and a study power of 80% were also considered, resulting in a minimum sample size of 379. At the end of the study, a total of 419 older adults were evaluated, with exclusion of 19 participants for incomplete PA or HRQoL data, resulting in 400 older adults for data analysis.

Participant selection process {#s2b}
-----------------------------

The city of Presidente Prudente does not have a clear geographical or demographical division. In this sense, with the support of the city map, postal codes and the list of streets available on the city council website, the city of Presidente Prudente was divided into five geographical regions (north, south, east, west and central). In each of these regions, a list of all districts and streets were compiled, which were randomly selected for being visited. In this way, all streets in each region had the opportunity to be selected. The researchers were distributed in pairs to perform recruitment of the participants, door to door, and all the residences of the selected streets were approached once. After explaining the research, all individuals from each household who met the inclusion criteria were invited to participate in the study. Participants were instructed to make a chair available and the research was conducted in front of the home or inside the house. In cases where the participant declined to participate, the next household was visited, until the required sample size had been reached.

The following inclusion criteria were considered: (1) age equal to or greater than 60 years and (2) resident in the city of Presidente Prudente for at least 2 years. The exclusion criteria were (1) being in a wheelchair or other disabilities that do not allow the individual to stand and walk and consequently present an underestimation of habitual practice of PA measured by the adopted questionnaire; and (2) presenting any kind of cognitive deficiency that would prevent understanding of the questions. All participants signed the patient consent form. The group of interviewers was composed of graduate and postgraduate students, all of whom received previous training. The interviews lasted approximately 40 min, and the survey was conducted between March 2016 and February 2017.

Comorbidities {#s2c}
-------------

The participants were asked if they had the following chronic diseases diagnosed by a health professional: hypertension, diabetes, elevated low-density lipoprotein (LDL) cholesterol and elevated triglycerides. They were required to answer 'Yes' or 'No' for each comorbidity. This information was used to adjustment of the analysis.

Anthropometry {#s2d}
-------------

Anthropometric measurements were performed to measure body mass and height, using a digital scale, Wiso brand (model: w912, lot: 13A01, China), and a portable stadiometer with a maximum length of 2 m, respectively. All measurements were performed according to the description of Freitas *et al*.[@R25] Thus, body mass index was calculated using the following equation: body mass (in kg) divided by height (in m^2^).

PA practice {#s2e}
-----------

PA practice was measured using the Baecke Questionnaire,[@R26] previously validated for Brazilian older adults.[@R27] This questionnaire evaluates the total PA in three domains: PA in the work environment or in domestic occupations (8 items), PA in sports practices or in activities performed at a gym (10 items), and PA during leisure time or during transportation (4 items). The questionnaire contains a Likert scale with the following answer options: never, rarely, sometimes, often and always. At the end, the instrument provides a dimensionless score in relation to the practice of PA in each of the three domains, as well as a total score from the sum of these three domains. The older adults in the highest quartile (Q4) were classified as 'highly active' and those in the lower quartiles were classified as 'less active' (Q1, Q2 and Q3).

Health-related quality of life {#s2f}
------------------------------

HRQoL was evaluated using the 36-Item Short Form Health Survey (SF-36). The SF-36 questionnaire consists of 36 items covering 8 domains: functional capacity, physical limitations, body pain, general health perception, vitality, social aspects, emotional limitations and mental health. The SF-36 questionnaire presents a final score of 0--100, where 0 represents the worst score and 100 represents the best score in relation to the general state of health and quality of life.[@R28] The sample was divided into quartiles, with those located in the highest quartile (Q4) classified as having high HRQoL and those in the lower quartiles classified as having low HRQoL (Q1, Q2 and Q3).

Sociodemographic variables {#s2g}
--------------------------

The 'Brazilian Economic Classification Criteria' was used to determine the economic condition of the families, established in 2014 by the Brazilian Association of Research Companies, according to a survey database carried out in 2009 by the Brazilian Institute of Public Opinion and Statistics.[@R29] The questionnaire takes into account the degree of education and the presence and quantity of certain rooms and belongings in the analysed home (bathrooms, domestic servants, automobiles, microcomputer/computers, dishwasher, refrigerator, freezer, DVD player, washing machine and dryer machine). It establishes the following classifications for economic condition: A1, B1, B2, C1, C2 and D--E. After classification of the participants using the questionnaire, the sample was distributed into high economic class composed of categories A1 and B1, average economic class composed of classes B2 and C1, and low economic class composed of categories C2 and D--E. Marital status was self-reported using the following options: (1) single, (2) married, (3) widower and (4) divorced.

Data collection and storage {#s2h}
---------------------------

All data were collected electronically using tablets (Galaxy Tab 3 WFI 7PBCO2, Galaxy Tab 3 T2100, Tablet DL TP258PIN) or cellular phones with an android system (Motorola XT1032, Samsung Galaxy SM-G530H) through the Open Data Kit program. This tool stores all the information without needing an internet connection. Subsequently, data are sent to a storage platform using an internet connection and exported to an Excel spreadsheet for data analysis.

Statistical analysis {#s2i}
--------------------

The sample characteristics are presented as median and IQR, compared between sex by the Mann-Whitney U test for non-parametric data. Data on the practice of PA and HRQoL in the population of the present study were presented in frequencies. The associations of PA practice in the different domains and in its totality with HRQoL were analysed through the Χ^2^ test. The magnitude of these associations was verified through binary logistic regression in two models. Model 1 was adjusted by sex, age, marital status and socioeconomic condition, and model 2 by the variables of model 1 plus the presence of the reported comorbidities (hypertension, diabetes, elevated LDL cholesterol and elevated triglycerides) simultaneously. The statistical program used was SPSS V.20.0, with a CI of 95% and level of significance set as p\<0.05. Aiming to reduce the probability of type I errors due to the multiple comparison tests performed in the regression models, an extra analysis with a CI of 99% was adopted to provide more robust adjustment of evidence.

Patient and public involvement {#s2j}
------------------------------

Patients and or the public were not involved in the research.

Results {#s3}
=======

In total, 400 older adults, with a mean age of 71.5 (±8.4) years, participated in the study, of whom 232 were female (58%). With regard to marital status, the majority of the sample was married (55.8%), followed by widower (23.4%), divorced (10.3%) and single (9.3%), while 1.2% did not respond. The reported comorbidities were observed in 63.9% for hypertension, 24.1% for diabetes, 24.9% for elevated LDL cholesterol and 11.1% for elevated triglycerides. In relation to the PA level, the proportion of highly physically active individuals was higher among men than women in total score (39.3% (95% CI 34.5 to 44.0) vs 17.8% (95% CI 14.0 to 21.5)), in leisure time (47.5% (95% CI 42.6 to 52.4) vs 17.8% (95% CI 14.0 to 21.5)) and in the sports domain (38.0% (95% CI 33.2 to 42.8) vs 22.5% (95% CI 18.4 to 26.6)), and lower among men than women only in the work/occupational domain (23.5% (95% CI 19.3 to 27.7) vs 36.8% (95% CI 32.0 to 41.5)). [Table 1](#T1){ref-type="table"} shows the characteristics of the sample and comparisons according to sex.

###### 

Characterisation of the sample (N=400, Presidente Prudente, São Paulo, Brazil, 2017)

  ----------------------------------------------------------------------------------------------------------
                               Overall sample\       Male\                 Female\               P value\*
                               Median (min--max)     Median (IQR)          Median (IQR)          
  ---------------------------- --------------------- --------------------- --------------------- -----------
  Age (years)                  70.0 (60.0--97.0)     71.0 (65.0--77.0)     70.0 (65.0--77.0)     0.370

  Height (m)                   1.60 (1.37--1.88)     1.68 (1.64--1.73)     1.54 (1.50--1.59)     0.001

  Weight (kg)                  70.5 (36.6--127.5)    74.9 (65.1--83.9)     67.0 (57.6--76.2)     0.001

  BMI (kg/m^2^)                27.2 (17.4--42.6)     26.3 (23.5--29.2)     27.7 (24.0--31.5)     0.061

  PA work/occupation score     2.88 (1.00--4.50)     2.75 (2.13--3.13)     3.00 (2.50--3.38)     0.001

  PA sports/gym score          1.75 (1.00--4.25)     2.00 (1.50--2.25)     1.75 (1.50--2.00)     0.001

  PA leisure score             6.50 (3.25--14.25)    7.50 (5.75--8.75)     5.75 (4.50--7.25)     0.001

  PA total score               11.00 (5.80--19.00)   12.13 (9.88--14.00)   10.50 (8.94--12.25)   0.001

  HRQoL domains (scores)                                                                         

   Functional capacity         75.0 (0.0--100.0)     80.0 (60.0--95.0)     65.0 (40.0--85.0)     0.001

   Physical limitations        100.0 (0.0--100.0)    100.0 (25.0--100.0)   100.0 (90.0--100.0)   0.080

   Body pain                   62.00 (0.0--100.0)    72.0 (51.0--100.0)    61.0 (41.0--84.0)     0.006

   General health perception   72.00 (0.0--100.0)    72.0 (62.0--82.0)     70.0 (56.0--82.0)     0.259

   Vitality                    75.00 (0.0--100.0)    80.0 (70.0--90.0)     70.0 (55.0--80.0)     0.001

   Social aspects              100.0 (0.0--100.0)    100.0 (75.0--100.0)   87.5 (75.0--100.0)    0.001

   Emotional limitations       100.0 (0.0--100.0)    100.0 (90.0--100.0)   100.0 (90.0--100.0)   0.112

   Mental health               80.0 (0.0--100.0)     80.0 (72.0--92.0)     76.0 (64.0--86.0)     0.011
  ----------------------------------------------------------------------------------------------------------

\*P value for the Mann-Whitney U test.

BMI, body mass index; HRQoL, health-related quality of life; max, maximum value; min, minimum value; PA, physical activity.

[Table 2](#T2){ref-type="table"} presents the associations related to PAs performed at work or in domestic occupations, sports practice and/or practices of activities performed at a gym, activities performed during leisure time and/or during transportation, and the total sum of these activities, with the eight domains of HRQoL. The practice of PA in work/occupation was associated with a higher HRQoL considering the domain of functional capacity. Older adults who participated in sports practices or activities in a gym presented a better general health perception. There was no significant association between being highly active in the leisure domain or during transportation and the domains of HRQoL. Regarding the total score of PA domains, highly active older adults presented a higher HRQoL in relation to functional capacity, perception of less body pain and social aspects than less active older adults.

###### 

Prevalence of highly active older adults according to the HRQoL domains

  Variable   Total (N=400)   Occupation/Work              Sport/Gym                    Leisure                    Total score
  ---------- --------------- ---------------------------- ---------------------------- -------------------------- -----------------------------
  FC                                                                                                              
   Low QL    111             23 (20.7) (13.2 to 28.3)\*   26 (23.4) (15.5 to 31.3)     31 (27.9) (19.6 to 36.3)   27 (24.3) (16.3 to 32.3)\*
   High QL   288             93 (32.3) (26.9 to 37.7)\*   88 (30.6) (25.2 to 35.9)     87 (30.2) (24.9 to 35.5)   102 (35.4) (29.9 to 40.9)\*
  PL                                                                                                              
   Low QL    122             33 (27.0) (19.2 to 34.9)     31 (25.4) (17.7 to 33.1)     37 (30.3) (22.2 to 38.5)   35 (28.7) (20.7 to 36.7)
   High QL   278             83 (29.9) (24.5 to 35.2)     83 (29.9) (24.5 to 35.2)     81 (29.1) (23.8 to 34.5)   94 (33.8) (28.3 to 39.4)
  BP                                                                                                              
   Low QL    141             42 (29.8) (22.2 to 37.3)     37 (26.2) (19.0 to 33.5)     36 (25.5) (18.3 to 32.7)   36 (25.5) (18.3 to 32.7)\*
   High QL   259             74 (28.6) (23.1 to 34.1)     77 (29.7) (24.2 to 35.3)     82 (31.7) (26.0 to 37.3)   93 (35.9) (30.1 to 41.8)\*
  GHP                                                                                                             
   Low QL    100             26 (26.0) (17.4 to 34.6)     20 (20.0) (12.2 to 27.8)\*   29 (29.0) (20.1 to 37.9)   30 (30.0) (21.0 to 39.0)
   High QL   300             90 (30.0) (24.8 to 35.2)     94 (31.3) (26.1 to 36.6)\*   89 (29.7) (24.5 to 34.8)   99 (33.0) (27.7 to 38.3)
  VI                                                                                                              
   Low QL    111             26 (23.4) (15.5 to 31.3)     31 (27.9) (19.6 to 32.3)     31 (27.9) (19.6 to 32.3)   28 (25.2) (17.2 to 33.3)
   High QL   289             90 (31.1) (25.8 to 31.1)     83 (28.7) (23.5 to 28.7)     87 (30.1) (24.8 to 35.4)   101 (34.9) (29.5 to 40.5)
  AS                                                                                                              
   Low QL    146             37 (25.3) (18.3 to 32.4)     36 (24.7) (17.7 to 31.7)     36 (24.7) (17.7 to 31.7)   35 (24.0) (17.1 to 30.9)\*
   High QL   254             79 (31.1) (25.4 to 36.8)     78 (30.7) (25.0 to 36.4)     82 (32.2) (26.5 to 38.0)   94 (37.0) (31.1 to 42.9)\*
  EL                                                                                                              
   Low QL    87              24 (27.6) (18.2 to 37.0)     20 (23.0) (14.2 to 31.8)     26 (29.9) (20.3 to 39.5)   25 (28.7) (19.2 to 38.2)
   High QL   313             92 (29.4) (24.4 to 34.4)     94 (30.0) (24.9 to 35.1)     92 (29.4) (24.4 to 34.4)   104 (33.2) (28.0 to 38.5)
  MH                                                                                                              
   Low QL    116             27 (23.3) (15.6 to 31.0)     31 (26.7) (18.7 to 34.8)     36 (31.0) (22.6 to 39.5)   36 (31.0) (22.6 to 39.5)
   High QL   284             89 (31.3) (25.9 to 36.7)     83 (29.2) (23.9 to 34.5)     82 (28.9) (23.6 to 34.1)   93 (32.7) (27.3 to 38.2)

\*Statistical difference by χ^2^ test for distribution.

BP, body pain; EL, emotional limitations; FC, functional capacity; GHP, general health perception; HRQoL, health-related quality of life; MH, mental health; PL, physical limitations; QL, quality of life; SA, social aspects; VI, vitality.

[Tables 3 and 4](#T3 T4){ref-type="table"} present information on the magnitude of associations between the different domains of PA and the domains of HRQoL. In the work/occupation domain, the highly active older adults were 73% more likely to demonstrate better functional capacity and 61% more likely to have a better global health perception than the less active older adults. High PA through gym practice and/or sports practice was associated with more than 70% higher functional capacity, even after adjustment for comorbidities. In regard to the PA in leisure time, highly active older adults were 75% more likely to have better functional capacity, 74% more likely to have less body pain and 67% more likely to have better mental health than the less active participants, while body pain and mental health remained significant even after adjustment for comorbidities. When analysing the three domains of PA together in total score, highly active older adults were 77% more likely to have high HRQoL for functional capacity than the less active older adults. However, none of the observed associations remained significant at the 99% CI level.

###### 

Association of highly active older adults at occupational/work and at sports/gym with HRQoL domains

             Highly active at occupation/work   Highly active at sports/gym                                                                                                                                  
  ---------- ---------------------------------- ----------------------------- -------------- ------ -------------- -------------- ---------- ------------------ -------------- ---------- ------------------ --------------
  FC                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   **1.73**                           **1.02 to 2.93**              0.87 to 3.45   1.52   0.89 to 2.61   0.75 to 3.09   **1.78**   **1.05 to 3.02**   0.89 to 3.56   **1.72**   **1.01 to 2.96**   0.85 to 3.50
  PL                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   1.35                               0.85 to 2.13                  0.74 to 2.45   1.20   0.75 to 1.92   0.65 to 2.22   1.03       0.65 to 1.65       0.56 to 1.92   1.04       0.64 to 1.68       0.55 to 1.95
  BP                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       \-                 --             1.00       --                 --
   High QL   0.89                               0.56 to 1.42                  0.48 to 1.65   0.82   0.51 to 1.32   0.44 to 1.54   1.12       0.70 to 1.79       0.60 to 2.09   1.10       0.68 to 1.78       0.59 to 2.07
  GHP                                                                                                                                                                                                        
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   **1.61**                           **1.02 to 2.56**              0.88 to 2.96   1.48   0.92 to 2.38   0.79 to 2.76   1.49       0.92 to 2.40       0.80 to 2.79   1.47       0.91 to 2.39       0.78 to 2.78
  VI                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   1.03                               0.64 to 1.65                  0.55 to 1.91   0.95   0.59 to 1.54   0.51 to 1.79   1.09       0.67 to 1.76       0.58 to 2.05   1.08       0.67 to 1.76       0.57 to 2.04
  SA                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   1.24                               0.80 to 1.92                  0.70 to 2.21   1.12   0.72 to 1.76   0.63 to 2.02   0.87       0.55 to 1.36       0.48 to 1.57   0.87       0.55 to 1.38       0.48 to 1.59
  EL                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   1.33                               0.77 to 2.31                  0.65 to 2.75   1.20   0.68 to 2.10   0.57 to 2.50   0.71       0.40 to 1.24       0.34 to 1.48   0.70       0.40 to 1.25       0.33 to 1.49
  MH                                                                                                                                                                                                         
   Low QL    1.00                               --                            --             1.00   --             --             1.00       --                 --             1.00       --                 --
   High QL   1.19                               0.74 to 1.91                  0.64 to 2.21   1.11   0.69 to 1.80   0.59 to 2.10   0.67       0.40 to 1.12       0.34 to 1.32   0.70       0.42 to 1.17       0.36 to 1.38

Model 1, adjusted for sociodemographic variables: sex, age, socioeconomic status and marital status; model 2, adjusted by model 1 plus self-reported comorbidities: hypertension, diabetes, elevated triglycerides and elevated low-density lipoprotein cholesterol.

Bold values were statistically significant.

\*Adjusted by sex, age and socioeconomic condition.

BP, body pain; EL, emotional limitations; FC, functional capacity; GHP, general health perception; HRQoL, health-related quality of life; MH, mental health; PL, physical limitations; QL, quality of life; SA, social aspects; VI, vitality.

###### 

Association of highly active older adults at leisure and in total with HRQoL domains

             Highly active at leisure   Highly active in total score                                                                                                                                  
  ---------- -------------------------- ------------------------------ -------------- ---------- ------------------ -------------- ---------- ------------------ -------------- ------ -------------- --------------
  FC                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   **1.75**                   **1.03 to 2.98**               0.87 to 3.52   1.71       0.99 to 2.95       0.84 to 3.50   **1.77**   **1.04 to 3.02**   0.88 to 3.57   1.63   0.94 to 2.82   0.79 to 3.34
  PL                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   1.04                       0.65 to 1.68                   0.56 to 1.95   0.98       0.61 to 1.60       0.52 to 1.86   1.41       0.86 to 2.32       0.74 to 2.71   1.33   0.84 to 2.21   0.69 to 2.59
  BP                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   **1.74**                   **1.09 to 2.78**               0.94 to 3.22   **1.63**   **1.02 to 2.62**   0.88 to 3.04   1.52       0.95 to 2.45       0.81 to 2.85   1.42   0.88 to 2.31   0.75 to 2.69
  GHP                                                                                                                                                                                                 
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   1.52                       0.94 to 2.47                   0.81 to 2.87   1.47       0.90 to 2.41       0.77 to 2.82   1.41       0.87 to 2.31       0.74 to 2.69   1.31   0.80 to 2.16   0.68 to 2.53
  VI                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   1.18                       0.73 to 1.90                   0.63 to 2.20   1.18       0.73 to 1.92       0.63 to 2.23   1.03       0.63 to 1.68       0.54 to 1.96   1.01   0.62 to 1.66   0.53 to 1.94
  SA                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   0.97                       0.62 to 1.54                   0.53 to 1.78   0.93       0.58 to 1.48       0.50 to 1.71   1.03       0.65 to 1.64       0.56 to 1.90   0.97   0.60 to 1.55   0.52 to 1.80
  EL                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   1.17                       0.65 to 2.12                   0.54 to 2.56   1.11       0.61 to 2.03       0.50 to 2.45   1.34       0.72 to 2.47       0.59 to 3.00   1.25   0.67 to 2.34   0.55 to 2.85
  MH                                                                                                                                                                                                  
   Low QL    1.00                       --                             --             1.00       --                 --             1.00       --                 --             1.00   --             --
   High QL   **1.67**                   **1.03 to 2.69**               0.89 to 3.13   **1.64**   **1.01 to 2.66**   0.87 to 3.10   1.23       0.75 to 2.01       0.64 to 2.35   0.83   0.51 to 1.38   0.62 to 2.32

Model 1, adjusted for sociodemographic variables: sex, age, socioeconomic status and marital status; model 2, adjusted by model 1 plus self-reported comorbidities: hypertension, diabetes, elevated triglycerides and elevated low-density lipoprotein cholesterol.

Bold values were statistically significant.

\*Adjusted by sex, age and socioeconomic condition.

BP, body pain; EL, emotional limitations; FC, functional capacity; GHP, general health perception; HRQoL, health-related quality of life; MH, mental health; PL, physical limitations; QL, quality of life; SA, social aspects; VI, vitality.

Discussion {#s4}
==========

In the present study, the highly active older adults presented different associations with HRQoL domains, according to PA domains. Highly active older adults in the work/occupational PA domain presented higher scores in better functional capacity and general health perception. Being highly active in sports and in total PA was associated with better scores in functional capacity. Those older adults who were highly active in the leisure time domain were more likely to have better scores in functional capacity, body pain and mental health.

The majority of studies present the beneficial effects of total PA on physical and mental health in general.[@R30] However, when different contexts in which PA can be explored are analysed separately, just as the different perceptions of HRQoL are reported separately by domains, the results should be observed more carefully. For example, the older adults classified as highly active at work or in domestic occupations demonstrated better functional capacity. In contrast to these results, Jurakić *et al* [@R31] found an inverse relationship between this domain and quality of life, showing that sufficiently active people in domestic activities reported having more pain in the body, probably due to repetitive movement efforts that may be part of the PA of that domain. However, older adults who are physically able to continue working, whether in the work environment or household work, are likely to preserve the ability to perform activities of daily living. On the other hand, those who opt for a lifestyle with insufficient practice of PA tend to accentuate the physiological processes of ageing.

In relation to PA related to sports practices or exercises performed at a gym, the results of the present study presented better HRQoL for the functional capacity domain, regardless of the presence of comorbidities. These results are in agreement with Takata *et al*,[@R32] who verified that training directed to physical abilities can improve functional capacity and quality of life in general.

In the case of PA in the field of leisure and/or transportation, several studies have presented associations between this domain and quality of life.[@R31] The present study observed a significant association between being highly active in leisure time with better scores in functional capacity, body pain and mental health. In this way, PA in leisure time can provide benefits for physical health and for mental health, noting that neuropsychiatric diseases are increasingly affecting older people.[@R36] In addition, the infrastructure of sidewalks and streets, as well as the insecurity of older adults, can demotivate this population from opting for active transportation, and consequently limit the increase in the benefits of this domain of PA on quality of life.

When total PA was analysed, using the sum of all domains, the results presented better HRQL for functional capacity. These results corroborate the findings in the literature suggesting that people who present higher levels of PA may present better parameters of HRQoL.[@R37] In this sense, the accumulation of PAs of different domains and intensities may be able to positively affect HRQoL, due to the increase in global levels of PA.

Despite evidence of the benefits that an active lifestyle provides for older adults,[@R10] the use of different tools in other studies to analyse the HRQoL and each domain of PA separately, as well as total PA, makes it difficult to compare results. The majority of studies use either total PA or the leisure time domain as an outcome, making it difficult to compare our findings with other domains, such as activities in the work environment or in domestic occupations, and activities practised at a gym, and their relation with HRQoL. In addition, there is a lack of knowledge about this relationship in countries with low and medium socioeconomic conditions, as is the case of Brazil.[@R32]

One of the novelties of the present study is the analysis of different domains of PA. The majority of studies that aimed to verify the relationship between the practice of PA and HRQoL in older adults considered only an isolated domain or PA as a whole (considering all domains of PA in a single block). Each PA domain has specific characteristics and must be considered in this relationship. Another factor is the adjustment of this relationship for comorbidities, since they are important health risk factors that may interfere in this relationship. In addition, PA assessment by domains can help to prevent the health costs generated by insufficient PA practice.[@R43]

The present study has some limitations. The cross-sectional design of this study does not allow cause-and-effect inference. The use of a questionnaire to assess the level of PA did not allow a more robust assessment, although the instrument used has been validated for older adults[@R27] and is widely used in the scientific community, in addition to being validated against gold standard instruments for PA measurement such as doubly marked water.[@R44] The Baecke Questionnaire does not provide information about duration and intensity of PA, which does not allow classification of the individuals into physically active according to the global recommendations. Due to this lack of classification, the sample was categorised into quartiles, and the fourth quartile was considered the most active, which necessarily divides the sample at 75% of its distribution, independently of how active they were compared with other populations or global recommendations. The present study was also limited through the assessment of comorbidities, where the types were restricted. For instance, osteoarthritis could have an impact on PA and HRQoL and was not included, and therefore this is considered one of the limitations of the study. Weekly energy consumption related to PA, sarcopaenia or frailty, and previous functionality (eg, Barthel Index score) were not measured, which is another limitation of the present study, as all of these are confounding variables in the relationship between PA and HRQoL. The levels of PA in each domain can be influenced by cultural differences, climatic factors and developmental factors of each region and/or country, suggesting that the results should be interpreted with caution, since the present study was developed in only one Brazilian city and cannot be generalised to other regions of Brazil or other countries. A final limitation is that there are no data available on how many potential participants declined to participate when invited since whenever the participant declined to participate in the study the next household was visited until the required sample size was reached. Furthermore, the observations did not remain significant at the 99% CI level, and may therefore have been susceptible to a false-positive bias. A possible hypothesis is due to the limitation of sample size, which was calculated at a confidence level of 95% and compromised the power of evidence in the adjustment for multiple comparisons.

However, it is worth emphasising the importance of studies with older adults, who comprise the fastest growing age group in the world, and have consequently changed demographic and epidemiological patterns. In addition, this population has the largest prevalence of comorbidities,[@R45] which seriously compromise quality of life in the physical domain and tend to also affect psychological health,[@R46] and the practice of PA may promote improvement in HRQoL regardless of these health problems, mainly in relation to the sports domain.

As positive aspects, we highlight the random sample and the control of the variables by confounding factors in the analyses between PA and HRQoL. We also emphasise the evaluation of PA addressing different domains in older adults and considering the different domains of HRQoL. In addition, it is worth noting the collection and storage of data through electronic devices, optimising the time in the collection process in the residences of the participants, as well as minimisation of errors during data export and tabulation, which are complex tasks in a population study.

The results of the present study suggest the different domains of PA in work/occupation, sports/gym and leisure/transportation activities are related in different and specific ways to the different domains of HRQoL. In addition, the practice of PA was related to higher HRQL in older adults in the different domains and in their entirety. Our findings reinforce the importance of studies encompassing different domains of PA for older adults, especially in middle-income countries. Taking advantage of public spaces to encourage and promote group activities for this population, especially in relation to the leisure time domain, could be a positive strategy.

Conclusion {#s5}
==========

Given the results and despite presenting limitations in relation to the confounding factors that may influence the variables analysed in the present study, it is suggested that older adults involved in some kind of sport or in gym activities, usually practised in groups, presented better functional capacity, regardless of the presence of comorbidities. Thus, exploring PA separately by domains may be an important tool for monitoring and promoting more active and healthy lifestyles, and consequently preserving HRQoL during ageing.
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